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Abstract of JP1 0098205 

PROBLEM TO BE SOLVED: To produce a thin- 
film crystal Si solar cell, having good 
characteristics in a convenient process without 
slicing an ingot by forming a crystal Si substrate, 
having specified total surface impurity concn. or 
more, using an In metal solvent SOLUTION: An 
Si layer 107 is formed on a crystal Si substrate, 
having an Impurity concn. of lOppm or more by 
the liq. crystal growth method using an In solvent 
Using this layer 107 as an active layer thin-film 
solar cells are formed, such that the liq. crystal 
growth is made with In contacted to the metal Si 
substrate surface, thereby forming an Si layer 
contg. little impurities, suitable for solar cells. A 
mold is used for directly forming a metal Si 
substrate, this eliminates the need for 
troublesome steps reguining much time for slicing 
a substrate by the casting method. This also 
removes most of the impurities from the surface 
layer in advance by the segregation effect, 
thereby forming a good Si layer. 
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arizirhzbiimtthr>tz, m^x. *a 
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©$tLTl^l) (T.F.Ciszek. T.H.Wang, X.Wu, R.W.Burr 
ows, J.Alleaan, C.B.Schwerdtfeger and T.Bekkedahl, 
"Si thin layer growth from metal solution on sin 
gle-crystal and cast metallurgical-grade multicrys 
talline Si substrates", 23rd IEEE Photovoltaic spe 
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cialists Conference, (1993) p. 65) . 
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rowth of silicon thin layers on cast MG-Si from ae 
tal solutions for solar cells'*. Solar Energy Hater 
ials and Solar Cells 41/42 (19%) p.l9) . %ML<r> 
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[0011] ttz^%mm<rKmmm<oms:j3m\i. 
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3 ym&^mah h V LTSl/^iR«i^ 
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tiiUci-y 3yttpa ( p* ) hi-£^tz (nm ( d ) a 

l/(e) ) . 
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(11)0 (g) ) , 
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^t^^ti.. §^>t=^y>-''>AT-isfflfiS«t-i.fr{:> 
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{ p* ) dopa ( ) m\i±^w^^^ 

BSF (Back Surface Field) L-TfUfflT'l' S. 
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[0026] 3|s%BHtC<seffl$il6llSt LXiimfilh 

h\>^iiW}ipuzumzmimit/:i{>(7)x$>'>x. z<dx 
o^j:m*<~-?(7)mmco'^izmwmh'^xi>x\\ 
mt ixmaj.(omi,^'^mm<o^-t:,^-n'^y ■ y 
=77 vm^(>ixhiii. mm/mcLtii^')^yi: 
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-jmrnm-fHiizx Ti/-- L , 4 0 0 'm±.<r)m!M 
itxmmm-i. 
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±tX7^ h':^r^^t i pp i n s:fj^tf^M^^i^iii. 
[0030] :^mzi3\.^xm^tiipb ixiim^ 

- 3 0X:/m i n JJlTiOaSmST'* h i> (^tfiMt L 
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'ti^^zm^^(:>tii^i±M(09^mmt^, 
[0031] OTtii, iMUMzmcomiijmi 
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mimmbix'^o^iymmn^^^'^. i<^mz 
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[^1] 



(5) 



^#^^10-98205 







1 p pm 


1 0 p pm 


1 0 0 p pm 


1 0 0 0 ppm 




I n 


O 


O 


O 


O 




Sn 


o 


A 


X 


X 



(@ : mm twim. o:'^M\<\ A 
[0035] -eo^m. ^ 1 iz^x 0 1 , mmz 
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mmixx\,^xhmmz±^ -^^mm^ ^>it^*-o tz. 
[00 36] ^<r>Z.bi)>h, ^yi/^M.immzm^^fz 

[0037] imm) ^mnmmisLmm<^T^ 
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[00 381 df-vXh>f>-d'>y h*>#>;^7^xLfcJtffi 
mo. 0 Ifl • cm<Op* { 1 00) ^tefti^UayS 

M^SHWccu. Fe, Timx'^mvmm^'tx. 

x^mm^, ^m.. TMmm^^x\>^^j:\^m 
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m im^) imt<m<^j:?><7)izMt. ^yj^ 
•kmm^zm\^tz^<.z\i i o o o p p mgjKt««*< 

myk^tiX\^X%, W&.^z±^ tc^mi^ hix^jrb^-ytz . 
[0 04 1 ] Vv'>AS:^JitfflV^7t 

fz, 
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[0043] CicoaitLT. ®^ yi^'-^AJi^Tc^ 

«t^yv'>A*<A'3fc<v^c:i: mui. 9 5ort:- 
Stffl«;g$ *t >- y 3 ym^<r)-^ yi^^J>.mmi 5 X 1 
O'VcmaUlT) \iZi.ttz»)X'hht^x.hiXh . 

[0044] (mi3) ^m^Tii, s^io^ssi^u 
■^hfm:ism\.fz. 

[004 5] 01 (a) (^S^-fidlC. «^ri6lf3««(0 

tcii^b Uc X u 3 y s-s^icax o ai-r B«rt s i 3 N, IS 
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• h 2 0 5 (^tms t , -f yv-^J^ffy^wmk 

20 6 0^- h±.l,zm^^XWS^P^IiZMl. 1 0 0 

o-cizmw tx^mu:^ y r? y h ^ffii i^y=j'y 
j^mm<pizmm^-^tz. z(D^i:U£i^<9knLx^ 
^izi^muzm. m^t:^mixm.t:T^f. mm'^ 

^isE^iR om^Tma<oi^ y 3 y^jua 207 ^mz. 

[0 0 4 9 1 a4J4, miit:'y-hff)^. -t^hh 
j^y 3 y X- hcoM^WHi tJti^y 3 yiitc-^* itS 

(r>7mimLfzmMkX'f)i . 
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[00531 (mi5 ) 11^3 . 4-Ci#<c> 

/iMffllSftffit^J: 0 i^y 3yl^j^jiitL. -ecO^Sm'S 

[ 0 0 5 4 1 3 Ucv— Ml« 1 0 4 S'EI 1 

( d ) ts^-f J: 0 izi] ---tfy i?'^ 7 T >f h rmsti 

°c. ^m!k^9 5 o'cb Lxmsom.- VC/m i 

nf j^y3yiB10 7S:30//mmtJt, <r<^i^y3 

y« 1 0 7 *^jg^$ii^i^y 3 y i^- h f-i^- h 1 1 -t 

I.. i^viiw^KU-c. ^4t'f^s?Uc^aii^y3yji 

(P») 2O7SrWtS>'-h3£«j«'02 ( f ) tc^-f 

J: 0 \,zf]-^^y -yyyr^ Vxm^^ixtzt'- V Hz 

7^mmi%'^^zi6\,\xm^sim'c. 

m.9 5 0X:tLXU^m!&-VC/minX'i^-Vm 
P ♦ ® 2 0 7 ±IC y 3 y)B 2 0 8 3 0 ju m Jg^ 
Uc, vic0i^y3y®2 08*9e«$*i7tv'y3y>^- 
hS:i^-h2t-tl). 

[00551 i/y3yll0 7&tX2 08$"Jg«L)t 

f^, y 3 yjl 1 0 7 &{/2 0 smMi%^^WMiii. 
UHemX^mMX'^Ltz. -C-cO^M, \,^r5ix<r>^ 

^ t X y 3 y ^— M 0 4 <?5^ffi i> V ^{i p * e 2 0 7 
<^ffifcP^*o, jt«W¥ffl^rj/y3yiio7a 

t^2 0 8*<#^>nt:v^^:. tfz. i^')^ym\07Mf 
2 0 8 <7)^fBS@ t> > iti^firm-h t-^v^yi^- 

^^0 4&l/2 0 4<0;*:l'$SrS^t«V^t'V>fv:. 
^^SHirJtS^y 3yiaBl 0 7&tf 2 OSiO^ffiiOX 
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O^ttt'PS-tT^a^. 9 5 or, 30j^^<DT-~)l' 
Saa5:^TV^n•l l 0 8mf2 0 9 StJ^^L^::. 
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3®&5tmtS[2 7mA/cinMajSH^O. 75t^r 
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mzniX. ■t)l'W»2cmiX'mimK0. 57V. 
a*S3fe«cS2 8mA/cm^ ittJIHi^O. 78t^ 

[ 0 0 6 1 ] ±^ Lfc#^(7)»M*> A> . 1 0 P P mm 

^(Dmi^mmx-mm/mta^^x pm (p 
♦ ) <ox u 3 2 0 7 $-mL/im. -^<o±t=>r y y 

ztx'^mm.&^-rmm^m%m^mx'^ 

[ 0 0 6 2 ] ^fc, *^BK'i^§ixl> U 3 
mJ3Lh, J:")»*L«il 0/xmjy±l OOAtmWT. 

mtiw 

[0063] 

[IIM0I11 JMTT»i. ^mizmmnm<7ymm. 

a^mstzw^t?>i)K ^^mi::tih<7)m&mizx 

'onhm^^tihh(ox'm^\ 

[0064] mmm i ) :^mxn. ^ v^v h***^^ 

\.^f::mnmmizx*)i^voymmmu zti^rim 
mt ixmm±'!^mmim&irz, 

[ 0 0 6 5 ] *eS9 8%c^ig^i^'J 3 ys-M^t tf 
CZ (Czochralski) SfciO'fy^ fhSri^ltiff, 
0. 5mmJf<0'>XA*?tX7'fXLf ^SSxUny 

[0066] 
[«5] 





sewiRo 1 AW 


B 


8 ppm 


Al 


2 p pm 


Ni 


<5 ppm 


Fe 


1 ppm 


Cr 


0. 6 ppm 


Mn 


<0. 2ppm 


TI 


<1 ppm 



10 0 67] ttc. ^m'y y 3 ymL(D^^MMmm 

mm-^cmX'h^^ &MVaiO. 05Q-cm(p 

m) x'h':>rz. mttz±mmi^'jaymmt::^-^^y 

^m^zx*). Tiimmm^'i'izm^xmsMimix:. js* 
mttkm.9 5 o-ct uti^iaais- 2-c/m i n-r-^u 

3y®^ SOAtmJB^L/^. 
[0 068] <JCKv'j3yji«0«ffltPOC laSrtfeSJt 
jSfc tT 9 0 0'C<^iaSTPc7)fd£iS[$:ff-:>r n*!?: 

0. 5Mmmmm-^m^mfz, 

0. 2/tm(03iJS^^ffi^$:t-:>/::«^?^SSr^#^c. 
$<c>tCn*^(^±(CSB^#«^ITO^$<>0. l;umm 

^h'-j^mmixm^i. ^(^iz^(o±izmw&(c 

r (0. 02xnn)/Ag (lxtm)/Cr (0. 00 

4;um) ) iM^mizxm^uz. ttzmx'hh 

j^-h<0«ffi{:tA 1 5:^«L-CSffiS®$rmt^. 
[ 0 0 6 9 1 C:<0 J: 0 LTf^ Lfc^lgifea*l©mjfi 
^^OV^T AM 1.5(1 0 OmW/c ) tL^TT 

cm^miJtmEO. 5 7V, j^&^«cS31mA/c 
m2, ftSH^O. 7 7t^rO, 3Sj8a*13. 6%f: 

[00701 {ms&m 2 ) :^mx'iim^(7)^^'y o 3 
ymm/mitt. i^-h^ffy^m-^oayifm 

^uz. arx'ii. mi<r)^xm<7)^mizmmmt 

[0071 ] (1)12 ovizM»it:ms/jmit^ 
mym^mmizm^^cr>^m^>vay (m.9 8%) 
rMtx^miimta^-^^. m/mkLxi^i^m 

1(a) {Ztt^X oizA-^^y • i/yyr^ bScoiSM 

^<7)miz^m itz. zcob^ ^(om<r>^m^zii^ib s 

4 0 0X:<Da«SIS-Lt:SMttMS-mUTfcV^ 

[0072] ( 2 ) nfn^mzmm^w^t. i^v^y 

(OMMX 0 tiSV^-^iSJS (15 0 0*C) {C»J^L!t. 



(SO^imSi) tmii::bZ^X\ -1 

*). iy~h^ff)^mWl.=^VZty ii^V^yi^-h) 10 
Aim-:, 

[00731 ^6<i, #S8Lfci^U3y>'-M0 4<0 

:mfymimizmLx\>^izkmm^hf:, t 

tt. >'0:iyz^-h(Ol^m.^iminm^cmTi) 
*).itMmiO. 0 1£2- cm (pS) -Cfco/c, 
[0074] 
[*6] 







B 


1 2 p pm 


Al 


3 0 p pm 


Ni 


<5 p pm 


Fe 


1 p pm 


Cr 


0. 8ppm 


Mn 


<0, 2ppm 


Tl 


<1 ppm 



[0075] {3) jmUci^V^iy'y-hmi 

( d ) {z^tx 0 tcii-H'^y ■ M^tciiaL. A y 
tfcv^Tji?^»S5*c, 5 o*ct lti^ 

5X:/mi nt'i^'J3ya$:5 0//mJg^ 

Lit. 

[0 0 761 (4) y'j3yJi<50*ffl(CPOC laSrtfi 
tSSii: LT9 0 0*C<7)iagT'P(^,mSc^ff-?-C n*« 
m^L. 0. 5 //mgJK<0«-&ai$ 

0. 2txmffym/£msm.ih'ytzi^^m^i'^-rz. 

[00771 ( 5 ) § ^(Cn*®£7)±{C^H3m«ifc LX 

m . ijjimM.ff) I Toim^f-'^-mmx-m^Ltz. 

[00781 (6)SB^mffi«0±fc:. m«mfii(Cr 
(0. 02j^£in) /Ag (1/im) /Cr (0. 004 

[00791 (7) *Jt»K-C**>'y3y>'-ftfDa 

[00801 .lt0J:3fcf^U;tfilgfeB^B*il«fl!i(c^ 
V^-CAMl. 5 ( 1 OOmW/cm^) 3K^TT-<0I 
-vm'&^m&Lfs.. -e^M*. •fe;WiB«2cm2{:fc 
V^T, raife«BEO. 5 6V. M*&3fe€S[3 0mA/cm 
2,ttSI&f0. 78t^rO, ^J^*13. l%m 

[008 11 mmm3)^mx\i-y')nyiy-v^z^ 
(/y^mmm 2 o 6 ^sm^ iirr p * u 3 ^« s: j^js 



0-9820 5 

^ym^mL. iiix^i^mbLxnmmmm 
[00821 (1) 1 2 ox:',zimxtz^m/im^ 

$r?fa5$-IJ-fcf^> :^m/^LXtPhm2 (a) {C^-f 
J: ^ t.zii-itiy -^yyr^ hm(Oim^<r>mi>z%mL 

w.^^-t^iyyj-Mmimw^i,zm^L. 4 0ot;<o 
mmi txmMWMm^Lxi5\^fz. 

[00831 {2)%mHz1^mi\SCk'L. '>Vay 

mj^x t>sv^-^ias (14 6 0-0 tcftittit. 

•C/m i nff>m^X'^<^tXmt^ithZtl.ZX 
0. i^-h^(0^mmy'V:jy (i^ynyy-h) 20 

[0084 1 (3)mitUzWim'>^)^yi^-hm 
mi^rn'omuzm. imuzi^oay=y-hi:m2 

( d ) tzjjk-rx 0 ^sn-^^y • ^^-VHzimLfz. »: 

\.zm-t>^j:h±mmmii^') oyi^-v±.i,zm.^^x 
mj^Hz}^z> 1 0 5 o'cfcfti^L, 
^)oyi^-v(rmmmt:mm>izmm^fz, z<n^ 
mx'W!mii^^x%'9fizm\Ltzbz.bx\ nMJ^m 

mLXm.t:-3'C/m i noat^t'Ttf . mm»<r)>' 
'}oymxf=y^Jziy>'-V(mm±.iiZiS\^^^fz, 1 

^iis-jROi^^. ma<oi^U3>«faj;i2 0 7i&# 

[00851 ^7Ji, %t3ixtzi^-V<r>mm. -Pkhlb 
U 3 y - h iO«fflfc«f ai Li^c 'J 3 yJl 2 0 7 1# 

[00861 
[^71 







B 


6 ppm 


Al 


0. 4ppm 


NI 


<5 p pm 


Fe 


1. 4 ppm 


Cr 


0. 0 3 p pm 


Mn 


<0. 2ppm 


T I 


<1 P pm 



[00871 ^7*>-J>, mx-h?>n^(r>^mmiy'J^ 

W)Mi!i(m'jfbx\^^ztmmnfi, ttzmtu:: 
m^tni^v :3ym<7)m^iiSEM/EDXizxtmmm 

[00881 irzmMm:fjmizx h p nw^-ca^fm l 



(8 



jt y 3 yJU J p S ( P • ) -C* I. i: 36*^*»-5 3t . 
[00893 (4 ) f^L-ti^Uayv— h$-02 
( f ) izir^-tX 0 ^j::^-iiiy ■ i^- hrt t«BL. ^ > 

ia3ffl^- 2 5X:/m i n-Cvl>3yai&4 OjumJB^L 

[0090] (5) j^'JnyJii^J^fflfcPOC IgS-tS 

imt L-C9 0 0t:cOjajg-CP£7)iiJfc|it^^f'>Tn*« 
$rJ^«L, 0. 5/immK(7)gf-&gil$$r#7t. 

0. 1 5jumc^je^raiB««^t.-5fc«^»$*# 

[0091] ( 6 ) § n*a<0±t^B3||fiit LT 
150. ljuinffi0ITO2:«^h'-A^«T'}^)St^. 

[00 92] (7) jSBMffi<0±fc:, *«1MS(Cr 

(0. 02)t/m) /Ag ( 1 A«m) /C 1 (0. 004 
jxm) ) Sr^^^tciOmUc. 

[0093] (8) ifcaSMf^S^-UnySz-b*^* 

[oo94]icoj;o izimLfzmm^amvMiz-? 

UXAMl. 5 ( 1 00mW/cm2) TtK^TT'OI 

-V!^ttSfS!l^t;t. '?-<^M*, •fe;P'BiW2cm«{ct5 

V^-C. ^»mffi0. 5 8V, ^3fe««3 1A/c 

nit, 

[00 95] (|lifiW4) *fRlT1i;^'J'>i>.*»^=S:*^ 
[0 0 961 ( 1 ) 02 (a) (C^-r<J:3^SiCScO 

itx$mmmmmttz. 

[0 0 9 7] (2) l2 0X:izMmUzi&m/7mi\^ 

mu^mmz^^m^mm'^ v^iy^m vx^nm 
m/mitxtf^(>mmmizm, 

[00 98] ( 3 ) «m^i*i(=isaHSAU. 14 so 

°C<r)-m^izU^Lfz. 4 0-!itW^ttitZ^X\ 

-7. 5x:/mi n<DP^mx'm^ixmt^^tiz 

h) 2 04^#/v:. 

[00 99] {4)mtlfz1R^<0i^'}^yi^'-him 

m^(^n^tiib. %i^rifz=^v^yi^-him2 (d) 

^S?S«S-v-h±t-i^M$-ttT«^rt(=Ati.. 6 5 
O'Ctrftfif fC v' 'J 3 y j^- h^ffi«2r U 

:i(r)^Xm^ii^^X%ifl,zmilfz 
bZbX'<X(fZnM^i:mmtXlSL^^-4X:/'mi n(7) 



mm^l 0-98205 



B±(c*ftii§-li-?t. 3 Oii-ra«f!ti§-t*^^f^, --K-h$:X 

cOv- y 3 y^fUJl 2 0 7 Sr#/c. 
[0 10 0] ^8Ji. miifzi^-h<r>m. •f^j:h-h 
iy^Jayi^-h iO^® t^aj L/C U 3 2 0 7 

ttih<7)7tmi:mLizi^x'h h . 

[0101] 

[as] 







B 


8 p pm 


Al 


<0. Ippm 


Ni 


<5ppm 


Fe 


0. 2ppm 


Cr 


<0. 0 1 p pm 


Mn 


<0. 2ppm 


Ti 


<1 ppm 



[0102] ^8*><5, Sm-fci-fMcO^SavU 3 
y\iZ)}cr^X^ *fajS*^5'U3yJH2 07(i«t<?*fi 

Sflftiii^ U 3 y^colf s E M/E D Xlci ^.Brffia 
^*^^>*«>4 0AtmX'J)ofc. 
[01031 ifcgfeeiK^SCi 6p nfiJ^-C{i«fait 

yiS^y3yl«pS (pM X'hh::tifi^iP'}t:. 

[0 104] (5)wmLtz>^}^y-y-\'im2 

>j^j>,mmzm^^tzmmmmizx^. y^mwrn^^ 
iz}s\^xwm^e'c. 4 o'ct ltr 

iSitK-l. 0°C/m i n-Ci^i;3ySS:4 O/imJ^S 

[0 105] (6) i^y3yBcoaffll~POC IsSrJE 
9 0 0'CcoaK-CPcO^HjcSr1t-:>"C n*M 
m&t. 0. 5;umgJgc^g^?R$2:f#:^!. mSit 

0. 2>:xmc7)3iLK=5r*ffilg«^to;t«-^gl$$:t#:^. 
[0 106] (7) ^i^iZn*mco±izm^m&tLX 

[0 107] (8) ^WfiiO±{C. (Cr 
(0. 02;«in)/Ag (lxxm)/Cr (0. 004 

Jim)) i:mmi.zi,m&Ltz, 

[0 1081 (9) ^fc««'Cft.6S^y3y5/-hc08l 

St. A 1 l^^«LTSffl«S^Jg^t/c. 
(01091 :i<r)ji 0 ^zmk\.t:Wm^±^%W,z^ 
V^TAM 1.5(1 0 OmW/c ) 3t^TT<0 1 
-V^SrSB^Uc:. ^OlSS. ■fe/l^]M2 cmHcfc 
V^-C. ^Bc«ffiO. 5 6V, S^^«8S3 0mA/cm 
2, tt^Sf 0. 7 6i:=5r0. ^M!l¥12. 8%^# 



9 



[0110] (mtms ) *M-c'«i^ y^j'^Acn^im 
mm stm^h, ^.tx-h . m 2 cosasiso^jifc 

[01111 (1)02 (a) fc^-tJ:5'5rSi3N4S! 

msskm:m^\.xmc^'th^'t\!zi.^ . v—httco 

^JiSivUay (xU^yv—h) 2^Ai:Wz. 
[0 112] (2) Hflltf^^ttcOv-'jayi^-hSrSI 
SA»^>BXO{iJL. \^^t:>t.fz'y')ov\/-V•km2 (d) 
J: 3 • if.- V rtfcISS L , >f ^ v-'-^A 

0 0t:fc:ffij$LT^JS8li/!; nyi^-b^BBSr I 

Uv:t^^-CcJ:tc«^Sr0JfflltT?aK^-3"C/m i 

h^ffi±C^ta^-ti:/i. 2i§S9fai?-ti->tf^, ;K-h2r 

Bfaoi^ U n y^Jfiii 2 0 7 , 
[01 1 3] ^9{i. '^hi\.fzi^-Y(r>Wm. t^h*> 

1/ «j 3 yv'- hoaffikHJfai Liti^ y 3 y« 2 0 7 fc-^ 

[0114] 
[^9] 







B 


5 p pm 


Al 


<0. Ippm 


Ni 


<5 p pm 


Fe 


0. Ippm 


Cr 


<0. 0 1 ppm 


Mn 


<0. 2ppm 


Ti 


<1 ppm 



[0115] a9*><i., mThi>mk<o±imi^oa 
y^zitKx. nta^-^tii^o :iym2Q imK^n 
m&i)<m^Lx\>^hztti^mm$tLfz. ttzni^tu-z 

WSr& U 3 y^iOJf ? {i s B M/E D Xizi^mmm 

[0116] ttzm^%fimzi.hp nm'^x-m^L 

7tv'J3:^l<ipS (p») TilxIiiii^A^-jJt. 
[01171 (3) ifOv-yay^-hiOSBD. •T'S:*) 



0) ^m^lO-98205 

*>*fai$-(i-^^'y3yji2 0 7<o±t, mmmt^/M 

m\i!,<r>xm.'mmLtz^ y'j'^M.m,mys.k\mff)^ y 
=j^j^mmzm\>^xim^^^'^'yrz. A^^^'m* 
\.z^^.^x'mm^A'c. ^9mkm.9 5 0'ctLxn 

iSiUS- IXr/m i nt'yyayaSrS O/xmJ^^L 
fz. 

[0 118] (4) i^'j3yJi<?)*ffl{CPOC IsSrK 
LT 9 0 0'Cff)m.X'P<^mSm:nr,X n*m 

s-»fi!tL. 0. sumw^m-^mmtz.m^^ti 
0. 2txm<r>m^j:mwmn>->fd^^u^mtz. 

[0 1191 (5)XS(4)-ef^Lfcn»JiW± 
tC. mMMhLXm. lxtmW<0ITOi&«i=-h'- 

[01201 ( 6 ) SBjmS«0±{w, (C r 

(0. 02jum)/Ag (l/im)/Cr (0. 004 

;um) ) ^%mm\<zi.m^Ltz. 

[01211 (7) iJt^^Tft&v-ynyi^-bcoS 

Site. A 1 i:mmLxm!m^mwLLfz. 
[ 0 1 2 2 ] ioj; a {=f^t^c^ii^B«B*ii«>a{c5t 

LT, AMI. 5 { 1 00mW/cm2) 3tgB|tT{-fc 
ftS I-V^Srffl^Uv:. ^(0^*. -b;l'ffi«2cm 
2fc:fcV^t. BHftlKEO. 5 8V. S«}3tttgj31mA 
/cm2. ttlRHi'O. 78k^r'), ^SW14. 0 

[01231 

nm^mzwskX'th. 

m2]^%mzm±w,%m<r>mmmzmt^ji 
wm^m^TT^Ltzmmmmx-hh . 
[l^^<^iK'fl] 

101. 103. 201, 203 Kffl, 

102. 202 ^iSavyay, 

104. 204 i^'J^Vy- 

105. 205. 210 tl-7f^y • if^-V . 
10 6,211 ^ yj^M.^ 

206 ^jS^^, 

207 wa^i^^j^y. 

107,2 08 >-'J3y (JStt) JB, 
108, 209 n*Ji. 



(11) 



^$m^l0-98205 




